Synthetic scheme
 2- 
Synthesis
Compounds 7, 8, 12, and 13 were prepared by adapting published procedures.
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Synthesis of 1. Compound 6 (220 mg, 0.4 mmol), EDCI (260 mg, 1.3 mmol) and DMAP (55 mg, 0.4 mmol) were dissolved in DMF (10 mL). After stirring for 30 min, compound 7 1 (172 mg, 0.4 mmol) was added. The reaction mixture was then stirred under nitrogen overnight at room temperature. The solvent was removed under reduced pressure and the residue was purified over silica gel using dichloromethane/methanol (v/v, 43:4) as the eluent to yield 1 as a yellow solid (0.2 g, 60% 
Synthesis of 2.
Compound 9 (250 mg, 0.6 mmol), EDCI (170 mg, 0.8 mmol) and DMAP (200 mg, 1.7 mmol) were dissolved in DMF (10 mL). After stirring for 30 min, compound 7 1 (330 mg, 0.8 mmol) was added. The reaction mixture was stirred under nitrogen overnight at room temperature. The solvent was removed under reduced pressure and the residue was purified over silica gel using dichloromethane/methanol (v/v, 20:1) as the eluent to yield 2 as a yellow solid (0.3 g, 67% 2 mmol) and piperazine (6.2 g, 71.7 mmol) were dissolved in 2-methoxyethanol (300 mL). The reaction mixture was stirred and heated at reflux for 6 h before being allowed to cool to room temperature. After removal of solvent under reduced pressure, the crude product was purified by crystallization from ether/methanol. This yielded 4 as a yellow solid (2.5 g, 85% 9 mmol), dichloro-p-xylene (10.3 g, 58.6 mmol), and K 2 CO 3 (0.4 g, 2.9 mmol) were dissolved in CH 3 CN (300 mL). The reaction mixture was then stirred and heated at reflux for 12 h under nitrogen before being allowed to cool to room temperature. The white precipitates (excess dichloro-p-xylene and KCl) were filtered off and the yellow colored filtrate was reduced in volume on the rotary evaporator. It was then purified over silica gel using dichloromethane/methanol (v/v, 30:1) as the eluent. This gave 5 as a yellow solid (2.5 g, 78% 6 mmol) and 1-benzylpiperazine (944 μL, 5.4 mmol) were dissolved in 2-methoxyethanol (50 mL). The reaction mixture was then stirred and heated at reflux for 6 h before being allowed to cool to room temperature. After removal of solvent under reduced pressure, the resulting crude product was purified over silica gel using dichloromethane/methanol (v/v, 35:1) as the eluent. This yielded 9 as a yellow solid (1.0 g, 62% Synthesis of 10. Compound 3 (200 mg, 0.5 mmol) and an excess of diethylamine (3 mL) were dissolved in 2-methoxyethanol (10 mL). The reaction mixture was stirred and heated at reflux overnight before being allowed to cool to room temperature. After removal of the solvent under reduced pressure, the crude product was extracted with dichloromethane/water several times. The combined organic phases were dried over Na 2 SO 4 and filtered. After removal of solvent, the crude product obtained from the filtrate was purified over silica gel using After stirring for 12 h, the volatiles were removed under reduced pressure to yield detert-butylated 10 as a yellow solid (200 mg, 67%). The identity of this latter crude product was confirmed by silica-coated TLC and 1 H NMR spectral analyses. It was then used directly for the next reaction. Here, de-tert-butylated 10 (140 mg, 0.4 mmol), EDCI (236 mg, 1.2 mmol) and DMAP (75 mg, 0.6 mmol) were dissolved in DMF (5 mL). After 30 min of stirring, compound 7 1 (238 mg, 0.6 mmol) was added. The reaction mixture was further stirred under nitrogen overnight at room temperature. Solvent was removed and the residue was purified over silica gel using dichloromethane/methanol (v/v, 40:3) as the eluent. This yielded 11 as a yellow solid (0.2 g, 60% 
pKa of 2
The pKa value of 2 was estimated from the changes in fluorescence intensity observed at various pH values using the relationship, log[(I max -I)(I-I min )] = pH -pKa, where I max , I min , and I are the maximum, minimum, and observed fluorescence intensities at a given pH, respectively. The pKa value (y-intercept) for 2 (pKa = 6.186 ± 0.04999) was derived from a plot of pH vs log[(I max -I)(I-I min )]. This plot is shown in Figure S5 . Other information is available in the figure captions.
Two-dimensional (2D) electrophoresis
HeLa cells were seeded on 6-well plates (1×10 5 cells/well) and treated with culture media containing 5 µM of the compound under study (either 1, 2, or 3) for 0, 1, 3, and 5 h at 37 ºC, respectively. The HeLa cells were harvested, washed three times in phosphate buffered saline (PBS) and lysed in RIPA (Radio-Immunoprecipitation Assay) buffer. The protein contents were determined according to Bradford's method. 4 The same volume of 100% acetone was added to the lysed samples. After mild vortexing, the samples were incubated at -20 ºC for at least 2 h. The samples were then centrifuged for 10 min at 12000 rpm and the supernatants were decanted carefully. The pellets obtained in this way were dried briefly and resuspended in rehydration buffer (8 M urea, 2 M thiourea, 2% (w/v) CHAPS (3-[(3-cholamidopropyl)dimethylammonio]-1-propanesulfonate), 1% (w/v) DTT (dithiothreitol), 1% (v/v) ampholyte (pH 3-10) and 1 µl/mL protease inhibitor cocktail). The resulting solutions were applied to an isoelectric focusing strip (pH 5-8 gradient, 7 cm Bio-Rad). The strips were rehydrated at 50 V for 13 h and focused at up to 43,107 Vh. The temperature was maintained at 20 ºC during isoelectric focusing. After isoelectric focusing, the strips were treated with equilibration solution (50 mM Tris-HCl pH 8.8, 6 M urea, 30% (v/v) glycerol, 2% (w/v) SDS (sodium dodecyl sulfate), 1% (w/v) DTT, 0.001% (w/v) bromophenol blue) for 15 min. They were then with the same buffer lacking DTT but containing 2.5% (w/v) iodoacetamide for 15 min. The samples were subjected to two-dimensional (2D) electrophoresis using a 10% gel in accord with Laemmli's method. 5 Fluorescent gel imaging was carried out using a Typhoon 9400 scanner with excitation at 457 nm (Blue Laser), and emission 520 nm band-path filter, photomultiplier tube (PMT) 800 V and 100 microm pixel resolution. Gel staining was performed using a modified colloidal CBB (coomassie brilliant blue) G250 staining method. 6 The staining gels were destained with doubly distilled water for 24 h. The images were obtained with a UMAX PowerLook 2100XL scanner (Willich, Germany).
2D gel and enzymatic in-gel digestion
Samples were separated by SDS-PAGE (sodium dodecyl sulfate-polyacrylamide gel electrophoresis) on a 4-20% gradient Novex Tris-Glycine gel (Invitrogen, Carlsbad, CA, USA) followed by staining with GelCode Blue Stain Reagent (Pierce, Rockford, IL). The stained gel was destained by treating with 50% acetonitrile in 50 mM NH 4 HCO 3 (ammonium bicarbonate, ABC). The destained gel pieces were dehydrated in 100% acetonitrile and digested with sequencing grade modified trypsin (Promega, Madison, WI) in 50 mM ammonium bicarbonate. Digested peptides were extracted from the gel using 5% formic acid in 50% acetonitrile. The extracts were dried and purified using a C18 spin column (Millipore, Temecula, CA, USA).
NanoLC-ESI-MS/MS analysis and database search
The extracted tryptic peptides were analyzed using a Q-Exactive mass spectrometer (Thermo Fisher Scientific) coupled with an Easy-nanoLC system (Thermo Fisher Scientific). Tryptic peptides were applied to the heated analytic column (EASY-Spray column, Thermo Scientific, 2 µm particle size, 100 Å pore size, 75 µm id × 50 cm length). Samples were resolved with a linear gradient of Solvent B (0.1% formic acid in acetonitrile) with Solvent A (0.1% formic acid in water); 5-50% over 76 min, 50-90% over 12 min at a flow rate of 350 nL/min. The separated peptide ions eluted from the analytic column were injected into the mass spectrometer at an electrospray voltage of 2.1 kV. All MS/MS spectra were acquired in a data-dependent mode tuned for fragmentation of the ten most abundant peaks from the full MS scan with 27% normalized collision energy. The dynamic exclusion duration was set at 20 s and the isolation mass width was 2 Da. MS spectra were acquired over a mass range of 300-2000 m/z and a resolution of 70,000. Higher-energy collisional dissociation (HCD) peptide fragments were acquired at 27% of the normalized collision energy. MS/MS resolution was 17,500. The acquired MS/MS spectra were referenced to the Universal Protein Resource human protein database (Uniprot, http://www.uniprot.org/) and validated with the Proteome Discoverer 1.4 program (Thermo Fisher Scientific) using the following search parameters: Enzyme specificity/trypsin, precursor ion mass tolerances of 10 ppm, carbamidomethylation on cysteine as a fixed modification, and oxidation of methionine as a variable modification. The False Discovery Rate (FDR), determined by using a reversed database was set to 1%. In this way, we obtained a list of peptides established at greater than 95% probability according to the Peptide Prophet algorithm. When at least two unique peptides are used, peptide identification with Protein Prophet is considered reliable to the 99% confidence level.
CCCP (m-chlorophenyl hydrazone) treatment
HeLa cells were separately pretreated with media containing 1 and 2 (5.0 µM each) for 5 h. The media were replaced with PBS containing CCCP (10.0 µM) and incubated for either 1 h or 6 h at 37 °C. The cells were washed three times with PBS. Fluorescent confocal images were then recorded using an excitation wavelength of 488 nm and band-path emission filter 500-640 nm.
Intracellular pH calibration
HeLa cells were pretreated with media containing 1 (5.0 µM) and MitoTracker Red (MTR) (0.1 μM) for 5 h at 37 °C. The cells were then washed with pre-warmed PBS containing 3.7% formaldehyde and incubated for 15 min at 37 °C. The fixed cells were washed with fresh PBS several times and replaced with high K + buffer (30 mM NaCl, 120 mM KCl, 1 mM CaCl 2 , 0.5 mM MgSO 4 , 1 mM NaH 2 PO 4 , 5 mM glucose, 20 mM HEPES, 20 mM NaOAc) at various pH values (5-8). After 5 min, the green (probe 1) and red (MTR) channel images were recorded with a confocal microscope. A pH calibration curve (I green /I red vs pH) was then constructed.
Movie of confocal images
Intact cell: HeLa cells were pretreated with probe 1 (5.0 µM) for 5 h at 37 °C before LysoTracker Red (LTR) (1.0 µM) was added. After incubating for 10 min at 37 °C, the images were collected at 15 sec intervals ranging from baseline (t = 0) to 435 sec. Nutrientdeprived cell: HeLa cells were pretreated with probe 1 (5.0 µM) for 5 h at 37 °C. The medium was then washed and replaced with serum-free Krebs-Ringer-HEPES buffer (KRH: 115 mM NaCl, 5 mM KCl, 1 mM KH 2 PO 4 , 1.2 mM MgSO 4 , and 2 mM CaCl 2 , 25 mM HEPES) at pH 7.4 containing glucagon (1.0 µM) and pepstatin A (7.5 µM). After 1.5 h at 37 °C, the nutrient-deprived cells were treated with LysoTracker Red (LTR) (1.0 µM) for 10 min. The images were then collected at 15 sec intervals ranging from baseline (t = 0) to 435 sec. Table S1 . List of proteins obtained from the fluorescent bands (see also Table S2 ). The 18 proteins were confidently identified from triplicate analysis of samples prepared as described in the experimental procedures. The reported proteins were identified using Sequest with FDR< 0.01. Figure S13 . Confocal microscopy images of 1 in HeLa cells maintained at pH = 4, 5, 6, and 7, respectively. The cells were pretreated with media containing 1 (5.0 µM) for 5 h at 37 °C. The media were replaced with modified Krebs-Ringer buffer (5 mM NaCl, 125 mM KCl, 1 mM Na 3 PO 4 , 1 mM MgSO 4 , 20 mM NaOAc, 10 mM HEPES) at various pH values (4-7) in the presence of nigericin and monensin (5.0 µM each). After 30 min, the images were then recorded using an excitation wavelength of 488 nm and monitoring over the 500-640 nm spectral region. Note that the fluorescent staining of the nucleus in the acidic pH might be due to an excess of 1 (unlabeled) in the media. 
